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(57) Abstract: 



PURPOSE: Amiodipine nicotinate and a preparation process thereof 
are provided, which amiodipine nicotinate has improved medical 

CcZTrnnr,^!^' nonabsorption. etc. f IW 

CONSTITUTION: An amiodipine nicotinate anhydride or hydride is f "i^i 
provided, wherein the amiodipine nicotinate hydride has XRD pattern ' ^'l 

of figure 6. A process for preparing amiodipine nicotinate anhydride ' 
or hydride comprises reacting amiodipine with nicotinate in water- 

containing inert solvent, wherein 95% methanol-isopropanol or ; • i- 

water-lsopropanol{5:95) mixed solvent are used tor recrystallization I .[ 

of the amiodipine nicotinate anhydride or hydride. The amiodipine ' ' '{ 

nicotinate anhydride is prepared by drying an amiodipine nicotinate ' 
hydride under reduced pressure at 115 to 125 deg. C. 
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(54) ^S-rl^ q2Eli4)olE ^ n 



ojE ^ ^ Al^^oj oj^cl^ ml^eflole^Cf n 0^317^ ^^sl ^^5^t^. cfllV -8-«ll£. ^V^^d, Blf- 

£ 6 



£ 2^ <g-Sc1^ qsE]uilolEo^ H-NMR ^ A^'i^^. ^moH. 

S. 3€- "a-S-C]^ ^l-giiilolHSl H-NMR *tSS ^S^>^, ^Ve})^ ^2:4^Sl ^>SoH. 
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£ 4^ <&S.t]^ Hil-aeflolMSl H-NMR ^\ms., -g^^. ^^S: ^^^^ ^ ^^'^^Si^^ 

H-NMR ^m^lBl. 

£ 7-8: loflAi "if^I^^ qSEltilojE XRD ifl^S) Sl^H cflolElolD^, 

£ 8-s- -a^^ jLi-a- ^^71 t^a-ofl^Hsi <&s.t{^ ^^j^o]^sn s. ^^'i 

S. 9^ 2.^°^ ^oflAi ^^71 l-a-ollAio^ "a-^-Cl^ MsE^vilolHS^ jLUfl- ufE^Hfl ^efiH, 



•a-Scl^-er ^n^o] 3-tHll-5-^ll-2-(2-o>nli^oils.AlDi)^)-4-(2-#S.^2))'d)-i,4-c1sVolc^_6-Dil^3) 

cf. ^J^^]]^^os. ^^^^ ^j^7i-^^, ^-§-51^ -§-°i^# ^^sv^ Hi^-^j 'L>^7><s# 



^o^^cf. oi£:|^ ^aioj] oj^s. q^^]e^aj 05. sj-g-sl^ <g-8: (1) -^^^ -i-sfli ; (2) 'il^^^ ; (3) 
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£7> ^A} OB;*]]!- l^S^M-, 1-^1- 1 i^^l 7.5S1 pH°f|Ai Img/ml oj^cj-Sl tS^J-^c}. I"-" 

pH(7.4)<>11 pHl- ^fe -g-°-^-i- ^l^sl-^ <§ol Hl-^^l o]^ ^^^IvfloflA-l ^p]] ^^7\^n:2. =LS] -g-sfl 





-g-«lii(mg/ml) 




(uil^ellois) 


4.6 


6.6 




6.8 


7.2 



* f'^^ SOmlsf ^-g-al-* o]^^c^ ^^<HlAi ^cfl -8-«fl mg 
^, pH ^^-gr Fischer Scientific AccumenUPH meter IS)* 

* *>7lo^l/^i A]^^ NMR ^^-8- 300MHz FT-NMR SpectrometerOEOL JNM-LA300) 

oil l^el-q.. 

■Hl^i 50r, 60% ^tfl^£§V°)l 3^?} ^-l^J-tVc^. o]=;Hl ^ ojs)^] ^afl a^a^!--!: ; #S.Sil-(50 : 50) ^.S. ^ 

#s>Ji. -^el^V TLC ^4^1 -g-«fl7jl» ^l-g-sf-^^ ^el>>l?lcl-. ^fi^^l-s] Rf ^^Isfs NMR 

si Peaks ^?lef<^ 'L>^^^2) ^^*>^c}. :2 £ i ^ 2'^1 4El-ifl$ii:f. o^7lollA-l £ <a-S.c]^ «i] 

^Efl<ilHS) H-NMR ^>SS 7l-^>a^^. o>eB^ 7>^^^:f fil *>Hfli^. £ 2fe D-ScJ?! qsEimojEsl h-N 
MR 7V^^^^, o>eflfe 7>^^^^S1 

* TLC Aj- ^el : ^7l)-g-ni)i:?i(CHCl 3 :MeOH:HAC:H2 O = 40:10:5:2) 
'QS.t]^ •ffl^^itilols ^sflAjAj^ Rf=0.38 

* NMR ^ Peai< : _> 
7}^^-%^ ; 1.67ppm(bs. -NHa peak 

7>^^^^ : 1.67ppmSl peak 1.90ppm -^-eofl broad?*- 
peak ^ l-^^ peak #^ 

cf€- «?>^a^ ^^f'Sl Sms. «^^^5^(220V, lOOW)!- AlS-S-f-e) 30cm ^^]^^ 25-30 

"CI- -g-sci^ qaEli-DoiH 2^^#, SS^ ^iMl^lH z^z^-t- -f-^t!- -8-Bl'^)='a-efl(100x20 
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S(iiW>riiH S^s^jl T^'a*!-'^ o})>y-sl5. ^-aiSl^ 

* NMR A^ : "a-S-tq^ "ffl^ ^ivilolS. -> 
«3:Al-^ ; 1.67ppm(bs. -NH2 H peak 

14<a^ ; 1.67ppm2l peak 2.15ppm°ll broad^ 



3. 91^^ m% ^12:5^71 ^«flAi^ til^#A^ ^V^^ 5iol HV^^lSl-IZf. 'ef;^!^^©! ^o. al ^1 ^ Efl ofl A-^ , 

i-T^^i 11-^ 7>^^sii ^ s^s^^i ^sflofl tfl^ ^h-g-t- 5acf. "gs] ill- -M-o]-^ 

-NHz 432) ^l*l7> 1.67ppm ^E:o\]^^ 2.25ppm '^Sl- 3.7]^ ^^m^^. 120t. ?}<y-o1lAi 5^1?!: 

^3i^ ^ cfA] H-NMRlr ^-f 7>^^^ ^;^lol 1.67ppm ^^<^M ^%^9X^. ^^^^ °^S.t:]^ 

-iiMlolH^ i-^^i^ ^^Slol tt^^ofl ^^^^7} SI* ^ Si#* ^Efiflsicf. zi 14* £ 4011 t+ElMlSi 
5E. 42^ Mfl-a 5511 0)^21 H-NMR ^mofl^i. ^Ife ^^^^ ^ oVEfl^ 7j-oj.^ 

£^21 H-NMR ^>Holcf. 

4. ^-g-Sl^ "^2] Sjf^ O,^ ^V^Sl^ 7>^>3, 2^ "y-zhS-Aj 5 ^1^71011 ^2l-SV7li+ ^ SJfe ^ 
^ol4. Ji-g-^ ;^l^o|l o.^^ -y-^i^^a^ ^^-a?!- ^^flSl ^fliA] n|) o. f^^5]-Cl-. ^-j^^ ;^ ofl ^ . oJ-aV j^^.;^] 

^^■a- 5f;«fl7i- s-a^a-ofl ^^^m oi^ >g;^ii s^on ^^o^s.^ oi» 

AV-8-^ ^ ^A] "J^cf. H^, 01 51?}- oj^^^ ^aj-o^ 7l7}lS^E) ^elAl^J ;g^ofl jz^a^^^ A^?Vcf. 

-a^lS. ^n] ^e), -^-^xflal Al^^ ^^ ^ 4^31 ^a}. .|^;^1;(|l(oj| : ^^^oysxy r,}:j.^]^)s] AV^cHl 

2isf| ^itAi^j ^ sacf. n^m. H^xi SA^^ Aiai^o.^'«| A^7m ^^^^ ?J-4iAi?j ^ 

1- A>^sl.o^ «>7l : :^AV 2).^ ol^j^l-. nl^l^^jAj * ^j-Scj^ qaEjuijols 2^^ 

l-(47.5:47.5:5)-i- 507l]l- ?i^lo)l ^S^^l ^\-%-i[<^ ^%^:iL, n 

^^7]]s. ^^i^^. ^J7l 100, 150, 220, 250 ^ 3007l)si ^^is T^^tl-c}. z{-zl-2l ^ofl, € 

^lo)l ^zV^a Dil^*^ ^#sfc>^ H <g:^ ^^^Cf. Zl #*^(plotting)5Vjl. 0]S«.El 3)-A^ja A}o| 7l o. 

7)s:?-El Jg^^Jtl- 7il>iV*c).. 'S-^l^ 44 * "g-S-Cl?) -aiMloliEoll cfl^llAiS. ^^tbcf. 



peak #^ 




'til ^ ^ a uil o] E oflj:^ Aj. c}j ^ H) ^ 



0.44 



36.7% 



1.20 



ilOO.0% 
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* ^ 1995-00067 10 J: — > ^S.^]o]S. : 1.17//g 
(S.^}^^ ±3% oim) 

qSEltilolE^ ^itflolHofl M]n ^^^i^] ?tfec).. n^2^.Ai. qsE^vflolH «g 2^3^#-8: 

sn^ ^£Hl<ilE iL4 ^-^m^ ^l^°fl "11^ ^f-^. -f -S-^SH. 4-^^ ^ ^^iv 

^Ajoa 1 

?J-^c1^(10.0g. 24.45 mmole)!- 95% ^"g-§- "111^ (40.0nil)f^i ^^s] o]^^^ 95% ^<g^ d|| 

IS^ ^>g(10.0ml)ofl ^i]^^ ^1?] Ma^-iKS.Og, 24.37mmole)'Hl 7}^t[. o] -g-oji^ ^^/.^b:] 7V^a1^ ^W'-^^S. 

"a<H^ "S-i- 95% t^m^ : c]4i=S.^l-(l:9) £^ # : = S.^-i-(5:95) -§-^(40.01111)01] 7}^t[c^ ^^t] ^91 
^ ^^ofl'^i :SL^^^, OIC^ c).* ^JS^a^ ol4i^S.^^(20.0ml)5. ^laj ^, ^'U-si- 

oll 80roll>«-1 5Al?l:-S^«> 32:^1 

s1-7l ^^-l^l* 2^3?-l-<« ll.0~ll.3g-i- ^^Sfsacf. =L £ 5S1 H-NMR ^m^fl v+E^MlSilcf. 

: 79.3-81.4% 
■§-^ : 174-176t: 

H-NMR(CDCl3 ) : 9.17(s. IH), 8.60(d, IH), 8.19(d. IH), 7.91(s. IH), 
6.99 ~ 7.30(m, 5H), 5.31(s, IH), 4.69(gq, 2H), 4.00(m. 2H) 
3.76(bs. 2H). 3.55(s, 3H), 3.18(bs, 2H), 2.21(s, 3H). 
1.15(t. 3H) 

£ 6-8: -a^joil lofl^i 7.^3,^ <y-S.c)^ MSE^uimHSl XRD ^mo]j^, 

£ 7^ ^^l^fl 1^>H °rfSc1^ MaE^tiiqHfil XRD afl^sl B|H Bl>^S cflo]Elo]cl.. 

* XRD 5-^1"^ ; Rigaku Rotaflex 12Kw XRD-2000 

LODC^lS^cJ-^'a^) : ^<J-7l^ 200mg# ^^^^1-711 4-§- 1201C, 5mmHg 

?^'^^s^°^l^^ 5^1 ^3,^ ^ 2^s^ 

^Ajofl 2 

^A]o|) loflAi v^aElUjolE <a ^^1-^ ^^-a-Bl-oQ 115t:-125"C«>Il^i S^l?}- ^3^^<^ <^^S.c^^ u|s 
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-§-^ : 176-177t: 

^]^^n%) ■■ C; 58.70 H: 5.68 N; 7.90 
: C; 58.62 H; 5.65 N: 7.94 

1 

1. 

-S- 2^^^ "a-Sc]^ Hll^5ilols( Amlodipine besylate)2f ^ ^'^S] <?fSt^^ v+SE) ifl o] e(a 

mlodipine nicotinate)'^! cfl^ ^^/HlHS]-?) ^5}-<^ *J-^o.S><.ife -Jd^^^ 

Jll'Jf^'Hl^iS] ^J-Jll-if^h-g-i: ^^51-^ in vivo *>a ^^-a* 

2. ^^H^-a 

(1) 

<a-5.c1^ m^el]o]E(M w. 567.05) ^ "y-S-Cln) qsElMloi e(m w. 531.0)» ^^^i ^^^<=^ 
oil AV-§-^ o^:^ ^ Alofi-o, Af-g-al^oll s^dlS^^cf. 

(2) 

^d^^^ (SHR, -g-^J, 13-14^^)^ §i e^BKCharles River)A>^-?-El Sl-S^nl , 1j-^(22.5 ± 

1 V). (55 ± 5%) ^ 12A17J ^V^^S rgoj-o] xf^i- a^Slfe ^1- ^^-aofl^i o>;gS^Ja ^ -g^o)] Af^g-S) 

(3) ^d^^^ 3.^"^^ (SUR)o\]^s] *J-m<?}3^-g- 

SHR^ ^^7ll<y-ol 170mmHg ojAj-o, ^j^j^ A]..g-^5a^r^ , I^t^ 6-8"]-el^ ^^^4. l^J" 
SL^S.^^ I'y-^ ^^SVfe «o'- -a (tail-cuff method)!- °l-§-§f<^, Multichannel 8000 (TSE4. 

)o.s. n^i^^^. l<y-l- ^^^7]] ^^5)-7l ^^<^, ^^-f-i-* 37 X:s\ *J-^ boxofl^l io^?l- warmingsl-Scf. 
^1^1-^ 1. 3 ^ 10 mg/kg -§-^^ (0.5 ml/lOOg rat)oil -g-«ils|-o1 ^¥^<^ S^^cf. 1«U ^^-8: '^M: ¥<^?i 

. efl-^^cj 2. 4, 6, 8, 10. 24 ^]^^<^ o]^o]^t^, 

(4) -i-Tfl 

£S. ^^14^ mean ± S.E.M. .^S a^lSV^al. ^^^^sl ■i-7fl^<ii'8- "l^ ^4M(Jandel Co.)s!\ Sigma 
Stat o].§-s}.a^, unpaired t-test ^ one-way analysis of variance (ANOVA)S. p^^^^JL, 2^}^^-& 

Dunnett multiple comparisons test.^. ^Si^. 

3. 

it* £ 8 ifl^l £ 10 ^ i 3 ^ a 4011 M-El-vflSi^-. "a-Scl^ «fl^5l]olE(£ 8. K 3), "y-Si^^ MSE]vi]o]E(£ 9 
^ a 3) £^ cf -8-^ ^^^os. l<a-£. 7j-5^A]^o.D^. olnfl l-J^^J-B} o^>^^ HS. ^o^^oflAi Hl^SfTll i^-Efldcf. 

^o) 2Al^V ^^El^ ^S|>a ^al^'a-jL47} ^em^l Al^^5^a^. -f-o^ 2 - 6 Al^> A>oloJ) ^tHai47> 

M-Ef!d4. ol* ^J-Jll-a-Sl^^ ¥<»1 10Al;?> ol>a- ^l#5lSilJi, -^Sl 10 mg/kgsl Ji-8-%=oi]Ai^ 2^^]^ ^ofl^ 
-B-si^ safe ^jH-USl^* ^El-Mlfe ^1#>3# JiLSacf. ^<^*^«>fl tfl^ ^cfl 4^ £ 

loofl q-E^Misifecii. oim) 1 mg/kg -8-^ofl>^isi -ihsci^a mi^Bflom ^ mse^mioihsi ajcn ^jh^^jl^ 

fe -7.0 ± 1.66, -10.20 ± 2.71% (p<0.05 vs. Amlodipine besylate) ©ISiul. 3 mg/kg -S-^'^'Hfe -25. 
0 ± 1.98, -26.8 ± 3.22% ^ISi^'^. 10 mg/kg ^ ji-8-^«>i]>Hfe ^z^" -38.7 ± 2.18, -40.9 ± 2.08% S. 1 
mg/kg -8-^«>I)'«-ife ^J-^^ -B-sl^Jo) SilSil^. ED 20 ''r^l (1^4" 20% ^^^^ -§■%=. 95% -tlsl^?}) fe ^5. 
cl^iHl^zflo)E^ <a-5.c1?i HSElvflo)E2.48 ± 0.46, 2.19 ± 0.57 mg/kg 3.S. 4). 
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liL 11 



Sample ^ 


■8- ^(mg) 


n ^^^^ 


Amlodipine besylate 


2.48±0.46 


1.00 


Amlodipine nicotinate 


2.19±0.57 


1.13 



4. 

£ (p<0.05 vs. Amlodipine besylateH^I "JJ-^-Cl^ al)^efl<>lS.Ji4 1.46B1) -?-^?!- ^ XlSicf. 

13«fl 51^^ M-H^-idtcl-. 



1. 
2. 

4 l-^M Slol^i <a-s.q^ qsEiviiois ^^i-o] 2^^1-?1 "^s.^^. 
3. 

^1 2*^ofl Si'H'^i. :£ 6S1 XRD 38 €^ 7M1^ ^^1-. 
4. 
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5. 

^1 4*<^»i] 9X^^]. 95% "il^^-ol^HS^e^l- afe #-o]^ns.*l-( 5 : 95) €^-g-°l)S. 'J}^. 
^"^^ 6. 

•g-SCl^ MSE]iilo]p t-Sj-l-i- ^J-^J-S^ofl Il5-I25t;«>fl>^1 ofSCl^ l^SE^t|)o)e 'g- 
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20 




CO 



0 2 4 6 8 10 24 

Time after oral administration (h) 

. Effects of Amlodipine besylate on systolic blood pressure 
(SBP) in conscious sponianeously hypertensive rats. Vehicle (C). 1 
(A), 3 (T), 10 mg/kK (■)• Values are mean percentage ± S.E.M. 
{n=6-8). ''p<0.05, compared with vehicle group. 



20 r 




^0 ' ' ' ' ' ' ' 

0 2 4 6 8 10 24 

Time after oral administration (h) 

Effects of Amlodipine nicotinate on systolic blood pressure 
(SBP) in conscious spontaneously hypertensive rats. Vehicle (C). 1 
(A), 3 (▼). 10 nifi/kg (■). Values are mean percentage ± S.E.M. 
(n=6-8). ■^p<0.05, compared with vehicle group. 
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1 3 

Drug concentration (mg/kg) 



Dose-response curves for the maximal changes of systolic 
blood pressure (SBP) in conscious spontaneously hypertensive raus. 
Amiodipine besylate(O). Amlodipine nicotinateCA). Values are mean 
percentase ± S.E.M. (n=6-8). *p<0.05. as compared with Amlodipine 
besylale. 
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